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BALL OPERATED BY-PASS TOOL FOR USE IN DRJLLSTRING 

This invention relates to a ball openrted by-pass tool for use in a drillstring. 

During driiiing for undergroTind fluids e.g. water, oil and gas, it is usual to employ 
a drillstring which has a rotatable drill bit at its lower end to drill through rock formations, 
and for extra lengths of drill pipe to be added ai the surface as drilling proceeds. 

During drilling operations, it is usually necessary to interrupt operations from time 
to time, in order to deal with hole drilling problems as they arise, and the present invention 
has been developed primarily with a view to providing an improved tool for ''tripping" the 
operation of a drillstring when required. 

The invention relies upon use of surface launched tool-activating bails which, 
travel down the drillstring and which make contact with the tool (which is incorporated 
within the drillstring) so as to initiate by-pass action and allow for tripping the operation of 
the drillstring. 

Examples of use of surface-launched tool activating balls are disclosed in more 
detail in US patent 4889199 and 5499687, and to which reference is directed for a fuller 
disclosure of the construction and operation of the tools and their activation in a by-pass 
mode, and subsequent reversion to inactive mode of allowing continued flow of fluids 
lengthwise of the drillstring. 

According to the invention there is provided a by-pass tool for incorporation in a 
drillstring, and which has an inactive mode In which it allows fluid flow lengthwise of the 
diillstring during normal drilling operations, and which can be activated to an active by- 
pass mode when drilling is to be interrupted, sadd tool comprising: 

An axially displaceable sleeve; 

a valve seat provided in the sleeve and arranged to receive an activation ball, when . 
the latter is launched from the surface and down the drillstriiig, said valve seat being 
operative to displace the sleeve and thereby initiate adjustment of the tool from the inactive 
mode to the active by-pass mode; and, 

a by-pass port arranged to be closed by the sleeve when the tool is in its inactive 
mode and to be opened to the interior of the drillstring when the tool is in its active mode, 
said by-pass port being arranged above the valve seat so as to allow a locking ball (when 
launched from the surface after the valve seat has received the activating ball) to enter the 
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port and thereby initiate flushing-out via the port of any drilistring debris above the valve 
seat 

A by-pass tool according to She invention therefore allows for safer and more 
timely tripping of a drilistring. By locking the port in the open condition of the tool, the 
drilistring can easily dram and fill during tripping operations. 

The by-pass system provided by the tool of the invention may allow operators the 
ability to open and close the tool "down hole", and typically up to six times in order to deal 
with hole conditions. The new system can be safe, reliable and effective. 

Preferably, in order to reset the tool, it is arranged so as to be capable of reacting 
to the launching of a second hard ball e.g. a steel deactivation ball, which closes the port or 
ports, and allows drilling to resume- 

A preferred embodiment of by-pass tool according to the invention will now be 
described in detail, by way of example only, with reference to the accompanying drawing, 
in which: 

Figure 1 is a side view illustr ating the incorporation of a by-pass tool according to 
the invention in a drilistring, and in its inactive mode, all owing tliroughflow of fluids 

lengthwise of the drillstrtttg; 

Figure 2 is a detail view, to an enlarged scale, showing the self-adjustment of a • 
valve seat of the tool, when it receives an activation ball launched from the surface, so as to 
adj ust the tool to its active by-pass mode; and, 

Figure 3 shows, through stages 1, % 3 and 4„ successive phases of operation of the 
tool, when it adjusts itself between its inactive and active modes. 

Referring now to the drawings, a by-pass tool according to the invention is 
designated generally by reference 1 0 and is intended to be incorporated in a drilistring 11, 
the tool having an inactive mode, as shown in Figure 1, in which it allows fluid flow 
lengthwise of the drilistring during normal drilling operations. However, the tool 10 can be 
activated to an active by-pass mode when drilling is to be interrupted* so that tripping 
operations can take place. 

The tool comprises an axialiy dispiaceable sleeve 12, biassed by compression 
spring 13 to an inactive mode, but which is capable of being displaced against the action of 
the spring 13 when an activation ball is launched from the surface. 
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A valve seat 14 is arranged within the sleeve 12 and can receive a large 



(deformable) activation ball 15, when the latter is launched from the surface and down the 
diillstring in order to activate the tool to the active mode- The valve seat 14 is movable 
downwardly when engaged by the ball 15, and then applies downward movement to the 
sleeve 12 and thereby expose or open at least one by-pass port 16. 

The by-pass port 16 is therefore closed by the sleeve 12, when the tool 10 is in its 
inactive mode, and is opened and exposed to the interior of the drilistring when the tool is 
in its active mode. 

The subsequent launching of a locking ball 1 7 ftora the surface enters by-pass port 
1 6, and thereby initiates flushing-out via the port of any drilistring debris above the valve 
seat 14. Thus, with the activation ball IS dropped, and the tool held open, the locking ball 
17 moves through the port 16 in the sleeve 12 and Judged in £he nozzle provided on the 
main body. The ball will then land in the nozzle, so thai when pressure / flow is reduced, 
the sleeve will move back, pushing the ball against the nozzle and holding (he sleeve opeiu 
The activation ball 15 remains on the valve seat, so that no debris can be accumulated 
above it, and all such debris is simply flushed out of the port (see Figure 1), 

The following applications may be carried out, utilising the by-pass system 
disclosed herein: 

(a) pump LCM; 



(c) pump acid; 

(d) jet riser, Bops. 
Advantages to the use of the system are: 

(a) fill pipe; 

(b) drainpipe; 

(c) equalise or reverse circulate for controlling fluid density; 

(d) "shocking" the pipe to remove scale or debris in the drilistring, 

Thus, by locking the tooJ open and dropping one deactivation ball, the system will 
pressure up and shear the locking ball, thereby "shocking" the pipe, so that all debris will 
exit out of the port Then the second deactivation ball can be dropped, in order to reset the 
tool and resume drilling. 



(b) 



increase flow rates; 
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The design of the tool so as to "be ball activated provides a simple system which 
allows the tool to be opened and closed "dowa. hole" from the surface. 

Figure 3 shows successive stages 1,2, 3 and 4 9 involving launching of activation 
ball 15, and locking or deactivating balls 17, 1 8. In particular, stage 4 shows how 
(deformable) activation ball 15 can be forced downwardly through the valve seat 14, and 
downwardly through the drillstring^ followed by the deactivation balls 17, 18. 
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